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One study, which has recently been repeated, has provided
direct evidence of increased levels of nitrosamines in the urine
of human subjects following ingestion of proline and nitrate. This
suggests that in vivo synthesis of these compounds does occur in
humans. Based on these preliminary findings and data on average
ingestion of nitrate and nitrite from Chapter 5, the committee has
calculated rough estimates of the amounts of N-nitroso compounds
formed in vivo based on the limited data available on exposure to
nitrate~"and nitrite and endogenous formation of N-nitroso compounds
in humans. For the average population, the amount of preformed
nitrosamines in the diet is roughly equivalent to the amount formed
in vivo from the intake of nitrate and nitrite. However, for
"special population groups, such as those ingesting high-nitrate
water, the increased intake of nitrate could lead to a correspond-
ing increase in the amount of nitrosamines formed in vivo.

Bacteria-mediated formation of nitrosamines may be important
in certain target tissues, such as the achlorhydric stomach and
the infected bladder, which are colonized by bacteria. Although
the precise role of bacteria in nitrosation reactions is not
known, it has been suggested that a hydrophobic interaction of a
precursor amine with a bacterial cellular constituent (e.g. , cell
wall) may catalyze the reaction if the amine is lipophilic.

Although much is known about the metabolism of nitrate,
nitrite, and N-nitroso compounds, many remaining uncertainties will
have an important impact on the overall conclusions on the possible
health effects of exogenous exposures to these compounds in humans -
a topic that will be considered in detail in the following chapter.
These uncertainties include the extent and importance of the endoge-
nous synthesis of nitrate, nitrite, and N-nitroso compounds, as
compared to exogenous exposure. In addition, more detailed informa-
tion is needed on the metabolism of N-nitroso compounds, including
metabolic activation, deactivation, and cellular repair mechanisms
for genotoxic effects in the human. Thus, although the data pre-
sented in this chapter may indicate the possible significance of
the endogenous synthesis of N-nitroso compounds following exposure
to exogenous nitrate/nitrite, many uncertainties remain so that
the overall significance to human health of the experimental find-
ings is still unclear.

Based on the data presented in this chapter, the committee
recommends the following:

1. Additional studies should be conducted to increase under-
standing of the metabolism of nitrate in humans and to clarify the
role of mammalian synthesis of nitrate and nitrite. Also requiring
clarification is the role of bacteria in the reduction of nitrate
to nitrite and in the formation of N-nitroso compounds, especially
in certain clinical conditions such as gastric achlorhydria and
bladder infections.